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Abstract 
The article deals with issues related to quality assessment of material educational tools for technical education. In particular it 
focuses on the creation of an assessment system for educational tools for the realization of electrical circuits. In its first section 
the article presents research conclusions capturing the process of the creation of a quality assessment system for educational tools 
and its evaluation. The second section contains the proper tool for quality assessment of educational tools that consists of three 
successive levels.  
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1. Material Educational Tools for Technical Education 
The contemporary conception of education is in a large measure based on accentuation of the particular individual's 
needs in relation to his role in society. Each individual can fully develop his capabilities only in society able to learn 
and to response to changes in a flexible manner (1), (2). Education as a demonstration of socio-cultural and 
economic dimension is in all aspects and fields interconnected with the utilization of modern technologies. 
Nowadays, these technologies continue to have a more and more significant role in education. They allow the 
realization of non-traditional forms of education such as for example education regardless of time and place. They 
are applied in coordination of tools serving the organization of education but they are also placed above the contents 
of education.  The educational process in the hands of teachers equipped with new technologies is heading towards 
the streamlining of education.  
The schematic form of teaching is one of the most important premises of successful education ever, the didactic 
principle of demonstration is therefore one of the most significant didactic principles. It is the material didactic tools 
that contribute to a great degree to the implementation of the mentioned theory in real teaching. These can be 
defined as a part of a broader group of didactic tools that includes everything that allows the achievement of the 
declared objective of teaching. The tools directly result from the educational process and are determined by it.  
In terms of practical realization all didactic tools are usually divided into two large groups - material didactic tools 
and non-material didactic tools (3). In his work, V. Rambousek (4) divides material didactic tools into educational 
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tools, methodical tools, facilities, didactical technology, school requisites and teaching places. The term teaching 
material itself, in the dictionary of pedagogy (5), is defined as an object mediating or imitating reality, 
contributing to greater clearness, or facilitating teaching. Teaching is always a complicated and complex process 
that is currently understood as an association of four components (6) among which are didactic tools, i.e. teaching 
materials and technical equipment, the fundamental elements of which allow the streamlining of the pedagogical 
educational process.  
In today’s pedagogical practice it is common to use the term didactic tools in the context of material didactic tools, 
whereas it is a narrower understanding of the conception of this term that is, in the pedagogical educational 
process, applied in following functions (7), (8):   
• motivational and stimulative tools, i.e. tools inducing an internal relation of the student to learning, solving 
problems and problematic situations supporting creative searching, discovering, and acting, 
• sources of information bringing the subject matter closer to the student so that the process of acquisition of 
knowledge is made as easy as possible; the teaching materials are intended to help the student - as the tools of 
non-verbal and verbal communication – to understand the essence of events and effects through various ways, 
• tools for the systemization of knowledge inducing a connection with new terms and already acquired 
information, the teaching tools are intended to make the student’s organization of subject matters easier, 
• tools serving for mastering working methods along with learning new events and effects, 
• tools linking school and practice, 
• tools allowing the realization of a differentiated approach to the student. 
The actual selection of material didactic tools for teaching is a relatively difficult result of the assessment and 
deliberation of many factors that can positively or negatively influence the teaching process, mainly its 
effectiveness. The entire system can be included into the field of technology of education dealing with research and 
application of the most suitable forms, modern methods, utilities and technical tools in order to achieve the 
education objectives. For this purpose it uses the most recent knowledge in many fields of science: pedagogy, 
andragogy, didactics, psychology, ergonomics, economics and many technical disciplines with a view to 
streamlining the principles of didactic work, optimal conditions for teaching and the most effective methods and 
tools for the achievement of pedagogical educational objectives (10), (11), (12), (13). 
2. Assessment of Technical Teaching Tools for Realization of Electrical Circuits 
Should the teaching material positively support the educational process, it has to have certain qualitative 
characteristics of which the most important can be deemed in particular to be the psychological and didactic ones.  
Not even the best approach to the usage of teaching materials during lessons on the part of the teacher or the student 
can ensure a positive effect. However, the theory of pedagogy is not capable of offering an evaluation system 
according to which it would be possible to evaluate and, based on specific criteria, explicitly recognize and identify 
the quality of many teaching materials and their suitability. Mainly for the purposes of the assessment of technical 
teaching tools for the realization of electrical circuits, the evaluation systems are not of sufficient quality.   
In contemporary literature one can find various sets of requirements on technical teaching tools for the realization of 
electrical circuits, see e.g. M. KĜenek and A. Kotrbová (14), M. Havelka and ý. Serafín (15), O. Janda (16), B. 
Sachs and H. Fies (17). The results of the analysis imply that the stated sets are different from each other and do not 
cover all necessary aspects.  
3. Proposal of a Set of Evaluation Criteria 
In order to create a tool for the evaluation of technical educational tools utilizable when teaching electrical 
engineering, it was necessary to determine the evaluation criteria. It was not one-off but a gradual process that can 
be divided into following stages.   
1. The theoretical analysis and design of a primary set of criteria – a set covering the broadest spectrum of 
monitored requirements of the quality of educational tools. The set contains pedagogical criteria, psychological 
criteria, technical criteria, criteria on the methodological guide for the teacher, criteria on the guide for students and 
criteria concerning operation/acquisition.  
2. Correction of the set of evaluation criteria – the set was submitted to the teacher of technical subjects for the 
purposes of examination using the Q Methodology research method. Based on confrontation of teachers’ views, the 
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evaluation criteria have been adjusted, refined, some have been discarded and, on the contrary some new have been 
added.  In this sequential manner we have managed to create the following set of sixty evaluation criteria divided 
into six fields. 
The first field contains pedagogical criteria, as these are essential. Their application and usage have to be duly 
justified with regard to teaching objectives and they have to assist their achievement. 
  
Pedagogical criteria 
Q1/1 Adequacy to student's age level Q1/9 Presence of a didactically processed guide for 
students. 
Q1/2 Availability in demonstrative and students’ 
version. Q1/10 Possibility of easy and quick storage. 
Q1/3 Possibility of application according to teaching objectives. Q1/11 Processing with respect to handicapped students.
Q1/4 Possibility of individualization of teaching. Q1/12 Possibility to implement school experiments. 
Q1/5 Applicability in integrated teaching. Q1/13 Applicability during physics lessons. 
Q1/6 Clarity of implementable electrical circuits. Q1/14 Number of deposable electrical circuits. 
Q1/7 Ability to bring to the student the usage of the 
electrical circuit in practice. Q1/15
Easy diagnostics and solving defects on circuits 
connected by the students. 
Q1/8 Presence of a methodical guide for the teacher. Q1/16
Time necessary for the composition of the 
electrical circuit. 
 
Table: Set of pedagogical evaluation criteria 
 
The second field consists of psychological criteria. The teaching as a whole has to be based on the application of 
pedagogical psychological principles because during the lesson there are interactions present between the teacher 
and the students and also mutually between the students. It is necessary to involve as many senses as possible, to 
draw the student’s attention, develop his creativity, to invoke positive emotions, feelings of happiness, success, etc. 
  
Psychological criteria 
Q2/1 Development of students’ creativity. Q2/5 Development of students’ skills and specific interests. 
Q2/2 Involvement of more perceptive senses. Q2/6 Capability of developing students' cooperation. 
Q2/3 Capability of drawing students’ attention. Q2/7 Capability of drawing and holding student’s interest. 
Q2/4 Capability of invoking students’ positive 
emotions. Q2/8
Capability of creating realistic thoughts about 
electrical devices. 
 
Table: Set of psychological evaluation criteria 
 
The third field contains technical criteria. The educational tools for the implementation of electrical circuits are 
technical objects serving a certain purpose; therefore they necessarily have to meet many technical requirements. In 
the case that these requirements are not met they would lose their overall quality. In particular, none of the 
educational tools may be dangerous to students and endanger students' health and lives. The important prerequisite 
of their application in teaching is also their reliability.  
 
Technical criteria 
Q3/1 Safety. Q3/11 Easily repairable. 
Q3/2 Reliability. Q3/12 Resistance against improper manipulation or 
wilful destruction. 
Q3/3 Lifetime. Q3/13 Quality of contacts and joints. 
Q3/4 Design. Q3/14 Type of electric supply. 
Q3/5 Ergonomics. Q3/15 Presence of measuring equipment. 
Q3/6 Possibility of innovations and extensibility for Q3/16 Presence of necessary assembly tools. 
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elements corresponding to new trends. 
Q3/7 Connectivity to a computer. Q3/17 Quality of storage package. 
Q3/8 Possibility of implementing electrical circuits from many fields of electrical engineering. Q3/18 Adjustable assembly area. 
Q3/9 Usage of real elements from practice. Q3/19 Compatibility with other types. 
Q3/10 Dimensions, weight. Q3/20 Possibility of implementing the same 
electrical circuit in different ways. 
 
Table: Set of technical evaluation criteria 
 
The fourth field consists of criteria on the methodical guide for the teacher. The existence of this guide itself is the 
basic sign of educational tools. In order to achieve the educational objectives it is necessary to choose well-
considered methodical procedures when performing educational activities. The procedures for ensuring optimal 
conditions are demanding; it is good for the teacher to have good support. In the methodical guide the teachers have 
the possibility of finding a variety of suggestions, advice and themes for effective teaching.  
 
Criteria on methodological guide for teachers 
Q4/1 Presentation of standardized tasks in the guide for teachers. Q4/4
Manufacturer’s contact address in the guide 
for teachers. 
Q4/2 Presentation of a list of elements of the 
educational tools in the guide for teachers. Q4/5
Presentation of selected shops in the guide for 
teachers where it is possible to buy spare 
parts. 
Q4/3 Presence of suggestions for the independent work of students in the guide for teachers. 
 
Table: Set of criteria on the methodological guide for teachers 
 
The fifth field contains criteria on the guide for students. It is suitable if the guide is available. The teacher can use 
more diverse teaching methods and organizational forms. The students have support for connections of electrical 
circuits and learn to work with literature. It is necessary that the guide is not only a repository of information but that 
it is didactically processed.  
 
Criteria on the guide for pupils and students 
Q5/1 Didactical processing of the text in the guide for students. Q5/4
Presence of pictorial material in the guide for 
students. 
Q5/2 Presentation of tasks related to connections of 
electrical circuits in the guide for students. Q5/5
Presence of orientation elements (contents, 
index…) in the guide for students. 
Q5/3 Presence of problematic tasks in the guide for 
students. Q5/6
Presentation of a list of elements of the 
educational tool in the guide for students. 
 
Table: Set of criteria on the guide for students 
 
The last field of evaluation criteria necessary to be taken into account while evaluating are the criteria on 
operation/acquisition. This no less significant field includes requirements related to the operation and acquisition of 
new educational tools for the implementation of electrical circuits such as for example the purchase price that is 
often a key criterion while deciding on purchase of the relevant type, and also the length of the warranty period, 
storability, etc.  
 
Criteria on operation / acquisition 
Q6/1 Purchase price. Q6/4 Manufacturer’s references (quality of his previous products…). 
Q6/2 Length of warranty period. Q6/5 Storability. 
Q6/3 Manufacturer’s consent to try the educational tools before their purchase directly in the lesson. 
 
Table: Criteria on operation / acquisition 
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It is clear that such a created set of evaluation criteria is not very practical with respect to their great number and low 
reliability. It was necessary to reduce the number of criteria by using suitable procedures. The set of Q-types was 
once again submitted to teachers for classification. By using this method, the particular evaluation criteria were 
given points according to their classification by teachers. The most often evaluated Q-types were given the highest 
number of points. After ordering the calculated arithmetical mean the following ladder of significance of evaluation 
criteria was created.  
 
Average points evaluation of particular criteria 
Q3/2 9.4 Q3/11 7 Q1/5 6.1 Q1/12 5.1 Q3/4 4.3 Q1/11 2.6 
Q1/6 8.5 Q6/1 6.8 Q2/4 5.8 Q3/16 5 Q2/3 3.9 Q3/7 2.5 
Q1/15 8.4 Q3/6 6.7 Q3/9 5.8 Q3/15 5 Q1/1 3.9 Q2/6 2.2 
Q1/8 8.3 Q3/3 6.5 Q3/20 5.7 Q5/1 4.9 Q2/2 3.5 Q6/5 2.2 
Q1/2 8 Q6/2 6.5 Q4/3 5.6 Q2/8 4.8 Q4/5 3.3 Q4/4 2.1 
Q3/1 7.9 Q1/3 6.5 Q3/8 5.5 Q1/7 4.8 Q6/4 3.1 Q1/4 1.6 
Q1/9 7.8 Q3/13 6.3 Q1/10 5.5 Q1/13 4.7 Q3/5 3 Q4/2 1.6 
Q3/12 7.4 Q5/2 6.3 Q5/3 5.5 Q2/7 4.7 Q3/14 3 Q5/5 1.4 
Q2/1 7.1 Q4/1 6.1 Q1/16 5.3 Q3/19 4.6 Q2/5 2.8 Q3/18 1.4 
Q6/3 7 Q1/14 6.1 Q5/4 5.1 Q3/17 4.3 Q3/10 2.7 Q5/6 0.5 
 
Table: Ladder of significance of evaluation criteria (Q-Methodology) 
 
We can see in the table that the last five evaluation criteria (Q1/4, Q4/2, Q5/5, Q3/18, Q5/6) have very low values, 
therefore they were not included in the next examination using questionnaires. For comparison of significance of 
particular fields of sets of evaluation criteria, it is suitable to use quartile graphs. 
 
 
Graph: Quartile graph of particular fields of evaluation criteria (Q-Methodology) 
 
One can find from the graph that the most significant field of evaluation criteria are the pedagogical ones, followed 
by technical criteria, criteria on operation/acquisition, psychological criteria, criteria on the guide for students and by 
criteria on the guide for teachers. Furthermore we want to know how much the particular answers of teachers 
examined resemble each other, how close they are to each other. For this purpose, the answers were correlated. 
From the correlation matrix results the mutual closeness of answers of particular teachers. All calculated correlations 
are significant at the level p < 0.05000. Therefore it is possible to move to verification on a broader research sample. 
Taylor's coefficient of concordance was used to verify the reliability of measurement, see the work of M. Chráska 
(18) with the result rkW = 0.967 for its calculation using Kendall's coefficient of concordance W = 0.775 based on 
the mean value of Spearman’s rank correlation coefficient rsØ = 0.49. It has been proven that the results obtained are 
reliable. By analyzing the results it is possible to conclude that the suggested criteria (apart from those five 
discarded) can be used for evaluation and such a created set can serve for another stage of verification. 
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4. Verification of the Proposed Set of Evaluation Criteria 
As already stated, for broader use of the created set of evaluation criteria it has to be verified on a wide sample of 
respondents. For verification of evaluation criteria of the created tool it is necessary to choose a method different 
from the Q-Methodology. In this case it is a questionnaire method that seems the most suitable. Based on the results 
of research using the Q-Methodology a questionnaire was created that contained the respective criteria, always 
together with evaluation scales on which the teachers were to consider their significance. The scales were composed 
of five grades, whereas the low values predicate a high significance of evaluation criteria and vice versa, a high 
value predicates low significance of evaluation criteria. The research sample consisted of 138 respondents.  
From the table below it is clear that the teachers attribute the highest significance to the following evaluation 
criteria: safety, reliability, resistance against improper manipulation or wilful destruction, clarity of implementable 
electrical circuits, presence of a methodological guide for teachers, etc. The following table shows the mean values 
of significance of particular evaluation criteria.  
 
Average points evaluation of particular criteria   
Q3/1 1.007246 Q4/1 1.42029 Q3/13 2.036232 Q3/8 2.702899 
Q3/2 1.014493 Q1/1 1.449275 Q1/14 2.043478 Q3/5 3.021739 
Q3/12 1.166667 Q5/3 1.463768 Q2/4 2.297101 Q1/13 3.028986 
Q1/6 1.188406 Q6/1 1.514493 Q2/5 2.297101 Q2/2 3.282609 
Q1/8 1.210145 Q6/2 1.572464 Q1/7 2.304348 Q4/4 3.34058 
Q1/9 1.253623 Q1/2 1.601449 Q2/7 2.311594 Q3/17 3.65942 
Q3/11 1.304348 Q1/16 1.608696 Q2/3 2.318841 Q3/10 3.985507 
Q3/15 1.311594 Q3/6 1.65942 Q3/9 2.34058 Q6/4 3.992754 
Q1/15 1.311594 Q6/3 1.666667 Q2/6 2.623188 Q3/19 4.007246 
Q5/2 1.34058 Q3/16 1.681159 Q2/8 2.644928 Q1/11 4.311594 
Q2/1 1.34058 Q1/10 1.731884 Q3/4 2.652174 Q3/14 4.318841 
Q3/3 1.347826 Q5/4 1.869565 Q6/5 2.65942 Q4/5 4.34058 
Q4/3 1.362319 Q1/5 2.007246 Q1/12 2.66667 Q3/7 4.347826 
Q1/3 1.384058 Q5/1 2.014493 Q3/20 2.688406   
 
Table: Ladder of significance of evaluation criteria (questionnaire) 
 
For comparison of the significance of particular fields of sets of evaluation criteria quartile graphs were once again 
used.  
 
 
 
Graph: Quartile graph of particular fields of evaluation criteria (questionnaires) 
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Based on the order, the most significant criteria are considered to be the criteria on the methodological guide for 
teachers (however, there is considerable dispersion of particular answers, i.e. teachers were not very united in 
answering this question) and technical criteria, psychological criteria, criteria on operation/acquisition, pedagogical 
criteria, and criteria on the guide for students. If we compare the stated order of fields of the examined set of 
evaluation criteria, it is possible to discover certain differences from the order obtained by examination through the 
medium of the Q-Methodology. However, the more significant thing is the order of the evaluation criteria itself. In 
the case that the order obtained from the Q-Methodology and the order obtained from questionnaires significantly 
differ from a statistical point of view, it could point to an inadequacy of the chosen procedure of the creation of the 
evaluation system. The Cronbach alpha coefficient was used for verification of the reliability of measurements using 
questionnaires with the result of 0.997595451 which exceeds the usually required value of 0.70 and the halving 
method with result of 0.988119885. This proved that the results obtained are reliable. 
Usage of two different methods gave rise to two orders of evaluation criteria. In order to find whether these two 
orders are similar to each other it is possible to use the calculation of the Spearman rank correlation coefficient rs. 
Data necessary for calculation is summarized in the following table. 
 
Rank correlation between orders of evaluation criteria 
Criterion Q D d d2 Criterion 
 
Q D d d2 
Q1/1 42.5 16 26.5 702.25 Q3/6 13 22 -9 81 
Q1/2 5 20 -15 225 Q3/7 52 55 -3 9 
Q1/3 15 14 1 1 Q3/8 26 43 -17 289 
Q1/5 20 27 -7 49 Q3/9 23 36 -13 169 
Q1/6 2 4 -2 4 Q3/10 50 49 1 1 
Q1/7 36 33 3 9 Q3/11 10.5 7 3.5 12.25 
Q1/8 4 5 -1 1 Q3/12 8 3 5 25 
Q1/9 7 6 1 1 Q3/13 17.5 29 -11.5 132.25 
Q1/10 27 25 2 4 Q3/14 47.5 53 -5.5 30.25 
Q1/11 51 52 -1 1 Q3/15 33 8 25 625 
Q1/12 31 41 -10 100 Q3/16 32 24 8 64 
Q1/13 37 45 -8 64 Q3/17 40 48 -8 64 
Q1/14 20 30 -10 100 Q3/19 39 51 -12 144 
Q1/15 3 9 -6 36 Q3/20 24 42 -18 324 
Q1/16 29 21 8 64 Q4/1 20 15 5 25 
Q2/1 9 11 -2 4 Q4/3 25 13 12 144 
Q2/2 44 46 -2 4 Q4/4 55 47 8 64 
Q2/3 42.5 35 7.5 56.25 Q4/5 45 54 -9 81 
Q2/4 22 31.5 -9.5 90.25 Q5/1 34 28 6 36 
Q2/5 49 31.5 17.5 306.25 Q5/2 17.5 10 7.5 56.25 
Q2/6 53.5 37 16.5 272.25 Q5/3 28 17 11 121 
Q2/7 38 34 4 16 Q5/4 30 26 4 16 
Q2/8 35 28 7 49 Q6/1 12 18 -6 36 
Q3/1 6 1 5 25 Q6/2 15 19 -4 16 
Q3/2 1 2 -1 1 Q6/3 10.5 23 -12.5 156.25 
Q3/3 15 12 3 9 Q6/4 46 50 -4 16 
Q3/4 41 39 2 4 Q6/5 53.5 40 13.5 182.25 
Q3/5 47.5 44 3.5 12.25      
  
Table: Data for calculation of the Spearman rank correlation coefficient rs 
 
The Spearman rank correlation coefficient rs after calculation is 0.888, which represents a high degree of correlation 
between the order of evaluation criteria created using the Q-Methodology and the order of evaluation criteria created 
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through the medium of the questionnaire. The statistical significance of the degree of correlation is tested according 
to criterion t, therefore we can formulate the following hypotheses: 
H0: The calculated correlation coefficient does not predicate a connection between both variables. 
HA: The calculated correlation coefficient does predicate a connection between both variables (rp  0). 
After the calculation we will obtain the result t = 15.3. We compare the calculated value of test criterion t with the 
critical value of this criterion for the designated level of significance and number of latitude grades, in this case 53. 
For the significance level 0.05 we can find a critical value of 2.004 and for the significance level 0.01 the critical 
value is 2.668. In both cases the calculated value is greater than the critical one, therefore we reject the zero 
hypothesis and accept the alternative one. The calculated correlation coefficient therefore does predicate a 
connection between both variables. The executed test confirmed that through the medium of two mutually 
independent methods we succeed in reaching statistically significantly corresponding results. 
 
5. Tool for Evaluation of Technical Teaching Tools for Realization of Electrical Circuits 
Based on results from all stages of research it is possible to move to design the tool for evaluation of educational 
tools in the field of electrical engineering that would ensure practical utility. From the very beginning it is necessary 
not to forget to take into account users of this emergent tool. Among its users will be mainly teachers, eventually 
school directors, engineers, manufacturers and sellers. It is clear that during manufacture engineers and 
manufacturers have to take several requirements into account and therefore to evaluate whether these requirements 
are respected.  For this reason the tool for the evaluation of technical educational tools for the implementation of 
electrical circuits has to be differentiated for various groups of users so that it can ensure comfortable and reliable 
usage. It is therefore necessary to develop tools on several levels – basic, additional and upgrading. All three levels 
are linked to each other.   
 
Tool for the Evaluation of Technical Teaching Tools for the 
Implementation of Electrical Circuits - Basic Level 
Safety. 
Reliability. 
Resistance to improper manipulation or wilful destruction. 
Clarity of implementable electrical circuits. 
Presence of a methodical guide for teacher. 
Presence of a didactically processed guide for students. 
Easily repairable. 
Presence of measuring equipment. 
Easy diagnostics and solving defects on circuits connected by 
students. 
Presentation of tasks related to connections of electrical circuits in 
the guide for students. 
Development of students’ creativity. 
Lifetime. 
Presence of suggestions for independent work of students in the 
guide for teachers. 
Possibility of application according to teaching objectives. 
Presentation of standardized tasks in the guide for teachers. 
Adequacy to student's age level 
Presence of problematic tasks in the guide for students. 
Purchase price. 
Length of warranty period. 
Availability in demonstrative and students’ version. 
Time necessary for composition of electrical circuit. 
Usage of the basic level of the tool for the 
evaluation of educational tools for the 
implementation of electrical circuits is 
expected for all the mentioned groups of 
users. In some cases depending on the 
type it is possible to use an additional and 
upgrading level of evaluation tool for 
more thorough assessment. The basic 
level contains 27 evaluation criteria 
selected as the most important during the 
research. This level allows fast and easy 
evaluation of suitability of the respective 
technical educational tool for the 
implementation of electrical circuits. 
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Possibility of innovations and extensibility for elements 
corresponding to new trends. 
Manufacturer’s consent to try the educational tool before its 
purchase directly in lesson. 
Presence of necessary assembly tools. 
Possibility of easy and quick storage. 
Presence of pictorial material in the guide for students. 
Number of deposable electrical circuits. 
 
 
 
 
Table: Tool for the Evaluation of 
Technical Teaching Tools for the 
Implementation of Electrical Circuits - 
Additional Level 
 
Tool for the Evaluation of Technical Teaching Tools for the 
Implementation of Electrical Circuits  - Additional Level 
Applicability in integrated teaching. 
Didactical processing of text in the guide for students. 
Quality of contacts and joints. 
Capability of invoking students’ positive emotions. 
Development of students’ skills and specific interests. 
Ability to approach the student the usage of electrical circuit in 
practice. 
Capability of drawing and holding students’ interest. 
Capability of drawing students’ attention. 
Usage of real elements from practice. 
Capability of developing students' cooperation. 
Capability of creating realistic thoughts about electrical devices. 
Design. 
Storability. 
Possibility of implementing school experiments. 
Possibility of implementing the same electrical circuit in different 
ways. 
Possibility of implementing electrical circuits from many fields of 
electrical engineering. 
It is possible that there will be cases of 
educational tools for the implementation 
of electrical circuits where it will be 
necessary to carry out more thorough 
assessment. In such cases it is possible to 
make use of an additional level of the 
evaluation tool. The usage of the basic 
and additional level is fully sufficient for 
the evaluation of educational tools for the 
implementation of electrical circuits by 
their sellers. Manufacturers should use the 
additional level fully unconditionally. The 
additional level of the evaluation tool 
contains 16 evaluation criteria. Apart 
from the basic level, its usage is more 
difficult.  
 
 
 
Table: Tool for the Evaluation of 
Technical Teaching Tools for the 
Implementation of Electrical Circuits - 
Additional Level 
 
Tool for the Evaluation of Technical Teaching Tools for the 
Implementation of Electrical Circuits – Upgrade Level 
Ergonomics. 
Utility in physics. 
Involvement of more perceptive senses. 
Manufacturer’s contact address in the guide for teachers. 
Quality of package for storing educational tools for the 
implementation of electrical circuits. 
Dimensions, weight. 
Manufacturer’s references (quality of his previous products…). 
Adjustable assembly area. 
Processing with respect to handicapped students. 
Type of electric supply. 
Presentation of selected shops in the guide for teachers where it is 
possible to buy spare parts. 
Connectivity to computer. 
While creating the educational tools for the 
implementation of electrical units other 
aspects, apart from those already 
mentioned, should be evaluated. By doing 
so, we gain knowledge of the greatest 
possible number of characteristics. For this 
evaluation it is suitable to use the upgrade 
level containing criteria linked to the two 
previous levels and that suitably 
supplements them. This level is intended 
for engineers and manufacturers. The 
upgrade level of the evaluation tool 
contains 12 evaluation criteria.  
 
Table: Tool for the Evaluation of 
Technical Teaching Tools for the 
Implementation of Electrical Circuits – 
Upgrade Level 
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6. Conclusion 
On the grounds of theoretical analyses, synthesis, contemporary approaches to the evaluation of technical 
educational tools for the implementation of electrical circuits and through the medium of research methods a set of 
evaluation criteria suitable for implementation into the developed tool for the evaluation of educational tools has 
been created. In further steps, the created set of evaluation criteria has been verified. Because there was a 
requirement that the developed tool should offer a broad application, the research also dealt with effects that could 
be demonstrated during its usage by different groups of users.  
The set of evaluation criteria verified by the mentioned steps would not reliably ensure practical usage, the proper 
tool for evaluation of technical educational tools has been developed allowing practical usage in a differentiated 
nature consisting of three successive levels. The evaluation tool therefore has its basic, additional and upgrading 
level. 
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